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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of 
leakage current between a contact and a substrate in an ^9 
element isolation region. 

SOLUTION: A method for manufacturing a semiconductor 
device having trench structure element isolation regions on a 
semiconductor substrate comprises a process for forming a 
gate electrode in an element forming region adjacent to an 
element isolation region and forming a first impurity diffusion 
region for LDD regions, a process for sequentially forming a 
first insulation film and a second insulation film on the 
semiconductor substrate, a process for performing an 
etchback regarding the first insulation film as an etching 
stopper and forming a first side wall consisting of the second { &) 
insulation film on the side face of the gate electrode through 
the first insulation film, a process for performing an etchback 
all over the surface and etching the first insulation film to 
form a second side wall consisting of the first insulation film 
on the side face of the gate electrode, a process for forming 
second impurity diffusion regions for source/drain region and 
sequentially forming an interlayer insulation film on the semiconductor substrate, and a process for 
forming contact holes reaching the second impurity diffusion region. 
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[0 0 4 8] COv'J 3>ai«l±U, ^-MMMti: 

4^s?2-i5 nmmmommm (^mm n&m 

Ltzfe^ I?100-2 0 0 n mgSO^i&ftigA^-ifS 
B V> >; 3 v/f ZM&CL, Z\ to&m&'y <J n 1; y ** 
57-f tMa txyfv Vtfiffilz J: f) - ;> 7 Lty 
- hm«4 *^JS-T* (HI (a) ) o ^MttiV 

[0 0 4 9] r- hm«4 t LT, 5 - 

5 0keV, 1X1 012-5X1 0Vcm2 gft(Dik 

L D DffittftoeftS^MttStt 5 *jg 
j£-f£ (S2 (b) ) o fog, pS?«ftiLTtt* 
>/X (B) ^BF2, nSPNsBftt LTIi'J y (P) ^ 
(As) SrfflV>£ £ 0 ffiigS^M 

5 (i> ^tc^-r £ v 3 >$itffii 2 1 l 

u©y'jr^ti2 1^U'f*>itA*tT 



14 

M2 2*ML/;t, iOv'J 3>ffti2 2 iv'J a 
>®HbJK2 1 ^Lt-f*>ftA*fro-rMn;i: 

[0050] jfcK, r- hm«4 *an J:dK*s©± 

ffi£#KC VDttfcJ: r>ff£ 5- 1 0 nmSROyV 3 
>BKtR2 1 *J&RU 5-1 0 nmil 

Ov'J n>g-ft«2 2^aif4„ «v>t, *«£ffii; 
CVDffiKJ: Y) jy? 5 0-2 0 0 nmiSOJ"j3>i 
10 fkl6*Mt4 (HIl (c) ) o Mxli, ->'J3>« 

fbsi 2 k -> 3 >m.im 2 2 s^-> >; 3 >mitm e <o 

W^it. -tit^tll 0 niiK lOnm, 100nmi:"^ 

[oo5ij>*ac> owyun^ifties, 

SitJK2 2 + y ysit LtIMx. ? f> 

ftM2 1 aMy'Jn>I{|;l2 2 atj)-Lrt^ 
*-^6 a *r»Jfti"* (H2 (a) ) . Stv^r, K 
•> * -;V6 a 5- -7^* tLT^x^ h j. 7 > **sgv^(± 
20 K5>fX7f V^ffoTy'J 3 >S-fbJK2 2My'J 
3f«M:K2 1 *|lfc*L, y-Hl4S0 t y'j3>i 

ij =r 2 1a, v 'J 3 >S-fbM 22a. v 'J 3 > 

"> *-^6 b**«J«SfL4 (112 (b) ) o Z(Dt£, 

-> >; 3 >mim 2 2A&is ') 3 >mm 2 1 »±»v^- 

LT*^ K**-;l/£^j£i-&^K^«-C:*-A<-.x 
10 >f-rtOffi^fblK<55M0 (SiimibM±®<DiB:T) * 

[0 0 5 2] -> 'J 3 VSKfcjK 2 1 l±, fifbSi** 

*± K tt ft Jg* L B» = ^ t # £ «• Rr Jt-f £ 1 

KfTSb^fgi: LT^ftTv>£*«, y-Fx 7 f> y 

mzy- b BMkn^aMKaiHKsnf ^ t < 

<t»*vU 3>flftit2 2<0ftfcl)tcB^1-£*|-g-ti, 
-> 3 >KitJK 2 l liiut* <TU^o 
[0 0 5 3] 4fc, i")=>>&im2 2i*y*>ym 
*i-£PS, v'J 3 >g?fkM2 lliSLTU^. 

»i v - ^ / k u -r > m&temm <r> j a- > a a as 

Ji, -> V 3 >S-fbM 2 2 Bfcir&O v 'J 3 >mm 2 1 ± 
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[0 0 5 4] feizfri V-*/ KH yffii&Mi& 

K, vl)3V®Hbil^<b&<S>iP£5-3 0 nmUJgcD 

> ^KlHg 7 li, m<nfr*v>yp5±^&zn2>zt 

V v^'R5iJi)K7 i^Lt> 5-60keV, 5X10" 
-7X 1 0Vcm2 SJS«^ifc^fi?)ig5V» K-XfOW 
ift^tvaAWot, V-x/ FN >^i:=fc*i^ 
jgS>F*Et)^«c8*^1-^ (IgJ 2 (c) ) c *<om. 
Y- YnMA tVJ *-;W6 a^v*;* t LT^fg 
U -9"^ *-^6 aTWfiigiR^M^^5 £LD 
DSa5at«LDDii«JMo i<0tl, 
pffl^iiW&li: Ltli*-)* (B) -^BF 2 , nl/Fitl 
£LT»i'J> (P) ^fcSf (As) $rffiv>-&i^d<r-# 

-&<, ajftjs^*e%®i^<7)®^^, 8oo~ioo ore 
ztiz v-*/kw >ffim<7)tg&m2i±o. i~o. 

[0 0 5 5] V-^/KV-(yI^ (JtSSJS^i&ftSB 
tt) 8&±Zfr- h*«4±(=»i->'J*W K«*»»fC 

[0 0 5 6] ^ + *'J >^RihiK7 *i*Lt* 

**->y*fT^. -fog, m*frmm& 2 ©aasMtut 

[0 0 5 7] *Ot&, i<0*«±tc^/<y * >J V^&T 
Cof<Oi|I«StJ. *v>t« 600~800"C 

[0 0 5 8] ««©±H^:*U'> V 3 vSftR*' 

<bft£J*£ 10-100 nmlSOi'yf >^ h 

0 - 1 0 0 0 n mg« 1 0 t Mt S (0 
3 (a) ) o 

[0 0 5 9] #1::, 'J V?77-( tUtti 7f> 

iz&-t&a>f? h*-;n 1 ij&m-TZ (13 
(b) ) o * h -;Al9t- R^v + yyik 
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a«-ffii>t;o3>n h*-;n i y&JSffii 
«IL, m»TCVDftfcJ:gw#<DaJ|lll&*Sa& 

[0 0 6 0] ±J60*ffiCJ:iitf, -fr* K**-iH&Jft 

ft (B2 (a) , (b) ) , 1k : ¥-6m&i*2izfrfr&a 
io JK9^^*-;^cO«6«M^±H#co^-A-i->^>^ 

tfXZ&o 

[0 0 6 1] Sfl 2 OllOil 
H 4 - 5 2 <0**O»i8O«jtieBflii 

El^^i-o 04 (a) (4112 (a) tWICMX$> 

[0 0 6 2] if, m 1 <Otffi©ii«ll 1 (a) -0 
2 (a) i:S?tI8iR*i:LTB4 (a) 

[0 0 6 3] -e<o&, u vy<7 7 4&miz£ <o. m?fr 

Sr->'J 3Vft<bR2 2±tc®jSi"* (BU ( b ) ) . !✓ 
[0 0 6 4] Mv>T, ->M K->*-^6 a^^tL 

30 TK7^x'?f>^iaot->'j3 >mtm 2 2 S^-> 

4 v 'J 3 >mtm 2 1a, v'J a 2 2 

a , -> >j 3 >mitm 6 a nmxmm $ tL^mx^ 
iTc->';n>ifti2 1 bayv'j 3 >a-fk 

I2 2b (H/^f»I*/<-) 50 ? »* (9 4 
(c) ) o iOt #, 1/-/XH3 1 liv^n LT^ 

40 miom&v>mm~rMWLtzX7izm*&mt}t&L 

[0 0 6 5] ^tc, V->*^. h^3 1 Srl^*L/j^, »\Z 
•J >-^E*ihMt LT, f ?5-30 nmgJ£<0->'J n > 
flfeO^^^'J > ^Klh^g*- i ^ ~ i: ^ ti 
LT, v'J 3>^bM7*^LT75^4^>aA«- ; ff 
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5 (a) ) o 

[0 0 6 6] fcfc, ±&<D£ K >y&j±mt 

12 2 £ K7^->^>^K Jo T&*1" v 'J 3 

>M1tl&2 1 X >YZiktb^ :«yij3>KftI 

2 i Sr-^-v*'; yyp}±mvttt>«) k-tzzt *>-e§ 

2 2 * K^^^y^v^^ioT^-t^Bttc, ->'Jn 
>$HtlR2 l x-j- y^-yyikib. ^SUyxni 
£Efc*U >";3>®HtJK2 1 JiicglJjiKv'J 3>®Hfc 

ffiitmt Ufflv>TV-A/ K W >ffMffl«0^ 
Afcfrd ^ t it^„ icoidtr, v>; 3 >M-ffcJ8g2 
2(7) K7>f x?f y^K^K-fcHT, 3>®HfcBl2 

10 0 6 7] ±l2<7)J:^(C^L7tV-^/KU 

hmso±BK«, mi<omm<DM. 

[0 0 6 8] ^CC, 3>HMfcR«$ol*$ 3 0 0- 1 
0 0 0 n mfiJS<D@^^#M 1 0 SrJgiS Lfcfc, 'J V ^ 
77-fgti:I*ttx9f>^;j: 19 v-x/KU-f > 
®i£ 8 trill" & 3 >• ? h*-;n 1 ZJtm-fZ (H5 

(b) ) e iCOtl, * : f L »««*2»w)^*»*3V^^ 

•J n Vfiftflg ( h l-Vf*|*/<-) 2 2bA*Xl- 

i^^ni- y'*R*^j£i-4!&Rj&**<, iiig 

[0 0 6 9] *<0&, CVDmXiiA'iv 9') >y&i 
JfltU ttv»TCVDftKJ: &W«©£*R*ffl«>&A,-c 

[0070] m 1 <ommmmx't,±^ >? h*-;p 

h y 9 i3 «fc Iff - + * 'J > ^Kihffii 7 * J. 

2 <oaa»-fbK±®3j»fiT-f * m 3 
(b) ) „ ioaa»ffcR±iHoeTn, 

5*^4. ztuzitLx, m2<o&ffi&mr'ii* 3> 50 
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»fl:ll±iIi#£<ftTL*v»>fca (H5 (b) ) , J: 1? 

» v 1 anting s- * l a a* & >; - 9 a* E*ih $ nfc m=f- i U 
[0071] m3<Dnm<vfcm 

H6-8K. *5SW<0»3OHifi«)3E?8l©«jiie»fH 

[0072] if, *j»#*Kio»fjeoffli*K, at 

[0 0 7 3] :©->')3>SSl±i:, ii<oii<oi 

yy&ffiizx *)j*9-->7lxy- yw.M4 

£ (B6 (a) ) . 

[0074] &i ^iofgtrafiaT, Y 

5ZMf&1-Z (0 6 (b) ) o 

[0 0 7 5] >Xl^, CVD^lcit), *«<0±H^:#:tC 
Y- MS4 5 0-2 0 0 nmiSJK<Dv'J n 

>®fbP6^r®^L (16 (c) ) , 3>K-ft 

!6^i7fA-^ try- hn&4 offijsicK-ftv'j 

3>^f,^^,-ij--f K^*-;P6 a*^-f£ (117 
(a) ) o v'J3>Bffbil6** 
Stti7f>^Lty- hm«4 5.iy f >"J3>-^«icD 

[0 0 7 6] m^ft n >«*JBJft 

tC, ->'J 3>g?'ftK^^&ajPS 5-3 0 nmigg(D 
f- -\r*'J >YV}]kl&7 *MW(.-+Z>o Z<D***') >YW 

Splits: it £ < t "b ^eV^t, »l<OHJfe<o^!ffi 
tra^ltCLT. Cco^-v^.'; >^RSitl^7 Sr^LT?F*6 

(B7 (b) ) o 4i>\ V-*/HW>«* 

[0 0 7 7] ^Ctd, *«<^±M^IC->'J 3 >a-fbM^ 
t>4S(p? 10-100 nmSg«X';f>^ h 
!9^Mt4 (117 (c) ) o 

[0 0 7 8] frot, >; VYyyj iZffiizx m^f-fr 

(OmULiWd X n D<?-;^?Jitl/y^ hM4 1 
Sr->';3>fl^fcit9±KJgjfii-* (B8 (a) ) „ U'J 



(11) 



&m 2 0 0 3-37115 



19 

[0 0 7 9] t^t, K7^X7f V/iaotv'Jn 
vS-fbJK 'J 3 vflMfcR 7^i';fv ^ife* L X 

hR4 1 4 o tt*> * : f*«iS**' 

Sr>9 3 >BMfc*t 7 a XCf 5"J a va-ftR 9 a ( h U 
36% 4 (08 (b) ) o -Wxy^y 

>fi<fcR9 aZn-To 0 8 (b) Til, V9 4s. 

•7 T>riz*t) is y 3 >ar^R 9 t * -> 3 >BMbR 
7 *H4LTV^^ v'J a^SMfcRg OBfc*l$K K9 
-f*7f^/tJ"ja vBt-fkK 9 -cjh*, -> 
■J 3 vMK 7 c: 1 1 Lt U v>„ :oi 

c>$ ft* *«3E!B^O^ , 9Xt^j« ->»■*■ 

[0 0 8 0] v'J 3>Hlfblt90Q[$ 3 0 0-1 

o o o n mnmnmmmmm i o *&a >; v ^ 

^8lcit-t-6 3>^^ h*-;H 1 (H 8 

(c) ) o mwwaK^a^? 

V 3 >saikK ( > U 9 a h y/tR 

#> , <j - ? ico * aaaj'fkiic!>±ffifiT * Kit 

[0 0 8 1] -£-<0^ C VD&X&A;*? 9 'J v^feSr 

fifc U *jeV>T C VDftt: J: 0 W^^JK^Sto&A,-? 
3>^ (*0^) o 

[0082] at 4 omte&a 
@9si>'@i oiz, *§tw<Dm4<Dmt&<w&mv>m&JL 
&mwm*7ji-f 0 m9 (a) t±06 (c) tmc 

0T'*4 O 

[0 0 8 3] t-f, ^3<OSIOllOI6 (a) -0 

6 (c) izm-fi:mtmm^Lx®9 (a) 

[0 0 8 4] 'J V^77^ &#tK «t >) , fc^f-fl- 

J: -5 i:/^-;>^JiifcUy^ H5 1 
t'/'J3>»ftI6±i:3e«ti (09 (b) ) 0 Uv> 
* MH5 1 *M$L-$'Z>tztb<OJ < l9--y-y\ l Z\?&LX\±^ 

[0 0 8 5] v 'J 3 ygMbffil 6 £H*t!fcx. * > 
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^tcJ: l)xyf;<yjrU, Y- YW&4<omW\z.mt 
y'j3>^t,44t>fK')*-;l'6a«itS (09 
(c) ) o iWtl, l/W hR5 1 t LTtS 

-) *&-i-£ti>iz. 2 <DhU> 1-1*1 (DM 

[0 0 8 6] W->*X Ml 5 1 «K*x$ y 

io $5-3 0 nm«JK<9^**y >^B&jLJ&7 S-J&jfc-*-* 
(010 (a) ) o igcv>-c, HioHftO^B^tti: 
Lt\ iCf^'J >^m±m7^iffLXyp^-( *> 

[0 0 8 7] >r tvtAwft^'j yym±Mh 

W^fflO'ft y£A«i, -/'J3>S[ftf6 0x 7 f 

[0 0 8 8] »«C0±H^fr^vi; 3>aftil36» 

f>^5S? 10-100 nmgSOx-;fyn h 7/< 
K9 *T&WL-*Z> (010 (b) ) o 

[0089] ^v^r, mi <D&m<oMmtmmzLx, 
30 -> a >wnmt$<r>mmmm 1 o tr^a Lfcn, u y 

* , 57^ftttIJttX7fvri:J: O y-^/ FM 
>fl«8 3 h*-;n l iMfS.-?*, (Ei 

10 (c) ) c i^tl, 3frf#!*«*2fca»*4 3>' 

[0 0 9 0] -e«D^, CVDftXIiXA'^'jV^ftir 
40 ffiv>ti03>^ 1 1 rtic^*'J T^JIR*^ 

[0 0 9 1 ] 

50 tC»^M<75y9X-7^^-->*^Px.<btl, fcRfittU- 
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t)S±-t2>Z. btf-?£&o ztLbff)&^ 
[HlB0tfJ|L&nH] 

[0 2] *»MO#*«:i61lO|!Sjt*ttO»10S£Jfii3g 
&*7F-tXjgWrffi0-?*£ o 

ffis £ ^1"XfI»f® If* * o 

[B 5 ] .*»WO**#«.«0«Jt*ttO* 2 <0lft§ 
fll *• ^+I«Klf BT* * o 

[HI 6] aMftH4>JMMMt*«>a£5S«>ft 3 OHJfcJg 
^*^i-XgWfffiBt?*-6 0 

[HI 7] ^»Q|O^«^BOfiji^(0«3O||tti^ 
Sg*Jjr*MgBfffiBT4>.&o 

Si * ^-tlgWfffl It* £ o 

[BIO] *$§>KO¥&#iSeoS&:fri*<0£4?>fgjfc 
»»*r*f IfiKflBBT**. 

[011] «6*o**#*«o«ji*js **i-xswf® 
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[0i2] fejKo^*iMK«>mt^rj£«9i-xaRfiB 

It*S. 

[013] !Se3tE«5**fl^S!«0«jt»j£t:J:in>^^ 
h*-/U®jaaott«**+»fSBT*4„ 

I, 101 V 'J 3 

2,102 X^3-tllff K 

4.104 i-ms 

5.105 fiift^Mftii 
10 5 a, 1 0 5 a LDDS« 

6.106 y'Ja 

6a, 6b, 106a -»M K ■> * - /U 

6 c -H/Vf^/t- (y'j3>|« 

7.107 + JniR ( v v n > Ul) 

7 a S/'JavlMbK 

8, 108 (V-.X/Kl'-fJ'ft 
It) 

9, 109 i»fy^ h y/tR (3"Ja>aftK) 
9a h U (v'J 3>S[ftBl) 

20 1 0, 1 1 0 BBilfittK (S"J3>HMMS) 

II, 111 3>^^h*-;u 
12, 112 'J -^Sfcfr 

2 1, 2 1a, 2 1b ->'J 3>gHfc& 

2 2, 2 2 a v U 3 Vfi-ffcjg 

22b h U (~>'J 3>g-fbBI) 

3 1,41,51 Uv^H 
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